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57 ABSTRACT 
An isolation transformer is provided by a primary con 
ductor formed on an insulating layer above a secondary 
conductor formed on a chip therebelow, with flux lines 
coupling between the primary and secondary conduc 
tors to provide transformer action through the insulat 
ing layer therebetween. The primary is formed by a 
serpentine pattern having a plurality of parallel strips 
transverse to a plurality of parallel strips forming the 
secondary conductor. The secondary conductor may be 
formed on an extra insulating layer on the chip sub 
Strate. 

5 Claims, 3 Drawing Figures 
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4,713,723 
1. 

SOLATION TRANSFORMER 

BACKGROUND AND SUMMARY 
The invention relates to isolation transformers for 

electrically isolating an input signal from an output 
signal. The invention provides a particularly simple and 
effective low cost isolation transformer. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows transformer circuitry known in the 

prior art. 
FIG. 2 shows an isolation transformer in accordance 

with the invention. 
FIG. 3 shows an alternate embodiment of FIG. 2. 

DETALED DESCRIPTION 

FIG. 1 shows known prior art wherein a semiconduc 
tor switch such as an SCR 1, or a transistor, etc., has a 
gate terminal 2 for triggering the SCR into conduction 
to complete a current path between anode 3 and cath 
ode 4 when gate 2 is biased positively relative to cath 
ode 4. Conduction between main terminals 3 and 4 
completes a circuit through voltage source 5 and load 6. 
For isolation purposes, a transformer 7 may be used to 
supply the gating signal. Upon closure of switch 8, 
gating voltage source 9 causes current to flow through 
primary conductor 10 which induces current in second 
ary conductor 11 to in turn provide the gating signal. 

FIG. 2 shows an isolation transformer in accordance 
with the invention, and like reference numerals are used 
from FIG. 1 where appropriate to facilitate clarity. The 
isolation transformer is integrated on the same chip 12 
with the semiconductor switch such as SCR 1, or a 
transistor, etc. As is known in the art, SCR 1 is inte 
grated on semiconductor substrate 12 and may have a 
bottom anode contact 3, and a cathode 4 and gate 2 
formed on the upper surface by a plurality of interdigi 
tated fingers. As in FIG. 1, when a gating signal is 
applied to gate terminal 2, switch 1 is gated into conduc 
tion to conduct current between main terminals 3 and 4, 
to complete a circuit and conduct current through load 
6 from voltage source 5. 
Secondary conductor 11 is formed by deposition of a 

conductive pattern on substrate 12 and connected at one 
end 13 to gate terminal 2 and connected at the other end 
14 to cathode terminal 4. An electrically insulating layer 
15, for example silicon dioxide if substrate chip 12 is 
silicon, is formed on substrate 12, for example by ther 
mal growth of an oxide, over secondary conductor 11 
and SCR 1. Additional layers may be formed as part of 
layer 15. Primary conductor 10 is formed by deposition 
of a conductive pattern on insulating layer 15 proximate 
secondary conductor 11 and spaced above secondary 
conductor 11 by insulating layer 15. Current flow 
through primary conductor 10, from gating voltage 
source 9, induces current in secondary conductor 11 to 
provide the gating signal for SCR 1. Flux lines couple 
between the primary and secondary conductors 10 and 
11 to provide transformer action through insulating 
layer 15 therebetween. 

In preferred form, each of primary and secondary 
conductors 10 and 11 is formed by a serpentine pattern 
having a plurality of parallel strips joined at their ends 
by U-shaped portions. For preferred coupling, the plu 
rality of parallel strips of primary conductor 10 are 
transverse to the plurality of parallel strips of secondary 
conductor 11. 

FIG. 3 shows an alternate embodiment, and like ref 
erence numerals are used from FIG. 2 where appropri 
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2 
ate to facilitate clarity. In FIG. 2, secondary conductor 
11 is horizontally adjacent switch 1 and separated there 
from by a portion 16 of substrate 12 providing electri 
cally insulating means therebetween. In FIG. 3, second 
ary conductor 11 is vertically spaced from switch 1 and 
separated by electrically insulating means 17 therebe 
tween. Layer 17 is part of substrate 12 and formed in the 
final processing step to cover and protect switch 1, or is 
a separate silicon dioxide layer added over the substrate 
for the specific purpose of receiving secondary conduc 
tor 11 deposited thereon, followed by layer 15 and 
primary conductor 10. In the preferred form of this 
embodiment, semiconductor switch 1 and primary and 
secondary conductors 10 and 11 are vertically aligned. 
The ends 13 and 14 of secondary conductor 11 are 
connected through layer 17 to the respective gate termi 
nal 2 and main terminal 4. Current flow through pri 
mary conductor 10 induces current in secondary con 
ductor 11 to provide the gating signal, wherein flux 
lines couple between the primary and secondary con 
ductors to provide transformer action through insulat 
ing layer 15. 

It is recognized that various equivalents, alternatives 
and modifications are possible within the scope of the 
appended claims. 

I claim: 
1. In combination with a semiconductor switch inte 

grated on a semiconductor substrate and having a pair 
of main terminals and having a gate terminal gating said 
switch into conduction to conduct current between said 
main terminals when a gating signal is applied to said 
gate terminal, an isolation transformer comprising: 

first electrically insulating layer means formed on the 
top of said substrate; 

a transformer secondary conductor formed on the 
top of said first electrically insulating layer means 
and connected at one end to said gate terminal and 
at the other end to one of said main terminals; 

second electrically insulating layer means formed on 
said first electrically insulating layer means over 
said secondary conductor; 

a transformer primary conductor formed on said 
second insulating layer means proximate said sec 
ondary conductor, such that current flow through 
said primary conductor induces current in said 
secondary conductor to provide said gating signal, 
wherein flux lines couple between said primary and 
secondary conductors to provide transformer ac 
tion through said second insulating layer means 
therebetween. 

2. The invention according to claim 1 wherein said 
semiconductor switch and said primary and secondary 
conductors are substantially vertically aligned. 

3. The invention according to claim 1 wherein said 
one end of said secondary conductor extends down 
wardly through said first electrically insulating layer 
means to said gate terminal, and wherein said other end 
of said secondary conductor extends downwardly 
through said first electrically insulating layer means to 
said one of said main terminals. 

4. The invention according to claim 1 wherein each 
of said primary and secondary conductors is formed by 
a serpentine pattern having a plurality of parallel strips 
joined at their ends by U-shaped portions. 

5. The invention according to claim 4 wherein said 
plurality of parallel strips of said primary conductor are 
transverse to said plurality of parallel strips of said sec 
ondary conductor. 
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